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(54) SELF-DIAGNOSABLE METHOD OF VIBRATING GYRO AND VIBRATING GYRO AND 
ELECTRONIC DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vibrating gyro 
with reduced size, weight and cost. 
SOLUTION: A first electrode 120 is arranged vertically 
with respect to the Coriolis direction in a vibrator 100, the 
vibrator 100 is displaced in the Coriolis direction by 
impressing a bias signal on at least one of a second 
electrode 210, opposed to the first electrode 120 on one 
side in the Coriolis direction and a third electrode 220 
opposed to the first electrode 120 on the other side in the 
Coriolis direction, displacement in the Coriolis direction of 
the vibrator 100 is detected from the second electrode 
210 and the third electrode 220, and the existence of 
abnormality is self-diagnosed. Thus, since a self-diagnosis 
can be performed by displacing the vibrator, abnormality of 
the vibrator itself can be diagnosed. Since a simple circuit 
is used, the size, the weight and the cost can be reduced. 
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(54) BB^fcft;] 

(57) \mm 

imm] dNfflft, &lrffc> te^^ MbtfHHSffifti; 

rsitici-ois 120 h tv> =3 y * v 
—jjwiz&^xm—nmMi 2 oic^r-ss— 
2iot, nil ^-y^-fRi^fife^jtciiov^m-com^i 

M2 2 o £a>ib. ^i&^i 00^3 y ^-y^fpjco^^^ 

«^@K«rffiv^rv^<5fc*. /hSMfc. e^k, 
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=»y^y^fRitc^u, 

SrtfttfiU M^O*^iB^»rrsrtS:^m^1- 

SB^^rU^V><J:#{cftrfa^iHl^{cA^^tt 

[fit*® 5] t&3B*«lEllSJCH: H fi&iB^HHP<Z>ls&fefr 

iB^WfSrL^i/^frH:. BuiE^i&^n y *y 

ra*Xttf»ffi^«S«^5«riEttfeiPiBjcAA* 

^«Xtt5»«(0«»f&^tGriB»Kl5lKfcAA$*u5i 

[ii^e] Krfa&B^wiHiafa:, jttrfam^rasgs 

nfc ^ # nfimmjjfa tmmxfaictt LT^i-a =2 y 
*frt>Ai&m&&m-rzmiir9mm&b* mft<Dmm& 



=■ y * y ^fpji^ LT^iUlCfc 6 J; 5 {C&ftSygKhy-ICgt 

Txm-%r&mnztiz~b{z.&9, mtzmm+it^v* 
^^y^y^rpio^^fflu ft#*>*at£&a&Bfr 

ft%-<Dnmb<Dm(o®mictem+zn&i>wti£hz> 
<o&mxxxt%<Dm&%mtz^%^b\^<>x s «e 

se*te«©steA^«8<D*tfSrSft$*r. itris^r 
[tt*«i 0] Bfiiem-<om^. xtx. HfjiemHcom 

m*m 1 1 ] 2 7bm 10 (D^^Mzmm^ 
&wi&*>r uzm^it^t&mkb-rzf&frmm. 

[0001] 
[0002] 

fills tfitlm £ ti ftmm & -y J o ^5 ^ ^ }ix v > 5 0 
[0003] -c-c, i7Mi9|C, fikfcoigS&i^ 

g|8^gl7cO90x-90x ^fSIUT^) *5 x @ 9 

<^M5F9 - 2 8 113 8 
[0 0 0 4] ll7 7!r5gIl9^c:ioV^r, &»>fn90 
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mth*i o o t % m&2 oo t. mw&i oo*m 
&i$^z>wmm&9 i oar, mm^-i o oa><bttw$*v 

9 2 0<t, Se^^f[H]gS9 0 1 fc. Myf9 0 2 t, 
[0 0 0 5] jgSl^WD 9 OCD^lb^l 0 OXl/Kft 

xhz> 0 sn?-i o orats/y =>^»e>*s*#:i i o 

0. 14 04:, <lilil3 0, 1 4 OOKltfeJx^l 

3 0, 140 o^tt fen^^ffi^«:«-j-6*r»i*iai«*' 
fttv^v m-<ommi 2 otcac^-r^^^^^^y 
^fpj^vNPo *— <o«si 2 01*. nytyMto-^ 

[0006] g#2 o ora, #^;*a^&6±^4 1 

0, Tl42 0t, #^4 0 0tlrt«o ##4 0 0 

0, 1 4 OlC#($JUTt£tt^ftfc< tl^i2 3 0. 2 
40i, g!-<E>®^l 2 0(Dlil 20at3)lt!;* 

1^©— *W^*5V^T#r^-rsfR— OB«2 lot, 

<Dm& 12 0 (Omtii 1 2 0 b t^^fi'JI-^V^T^ffplt" 5 
^£^1®2 2 0 i, 12 0 CO®|g 1 2 0 a 

ts-o®i2 1 0 £*>wrl Rxf, m-nmmi 2 0 
otii 20 b tm=<nmM2 2 0 k<Dmm*&\^<te 

Z J: 5 icjggb^ 1 0 0 «rfiH»-*-6^*«o«»J*r*fc+» 
^2 5 0 

[0007] ^tt, rt«te:SHHh?-i 0 oj&s«*.£>;h,fc 

«#4 0 OK, _b^4 1 0, T^4 2 0«^, m 
~<DMM2\ 0, %$E.<DmM2 2 0£S;*A— zfc— 1 

1, 4 i 2-?_h£4 i o<Dn>m\£3\m£tiz. 
[0008] mw}\B\&9 i on m~<vmm2 1 otc^ 

^£ftfcf&-o&tH[p]B5 oit, 3?Hcoi;&2 2 oic 

»«**tfe»-0«ffilHlK5 0 2 b. OlftttilHlKS 

0 1, ^r<D^tillHl^5 0 2*C»«K$^fcai|HaIB5 1 

1 Mfm&S 1 liC^^tb^AGClHlgSS 1 2 
t. AG«5 12^< \^%mM2. 3 0, 2 4 0 fc|C 
»3»**tfctt*»jE@» 5 1 3 b $rWi-5o 

[0009] 92on m— <D&mm& 5 

oit. m~<D&mmm 5 0 2 1 , m-o^ttjEB 5 0 

K »-©ttffi|aIB5 0 2l£S^£;ftfc^i&0j8 5 2 1 
<b, H®JlHlfS5 2 1 tm$ffilE\B}m5 1 3K:««$ixfc 
*MSlsIB5 2 2 i:. «&I3tt5 2 2lC«ttSftfc¥»laI 
B5 2 3<!:, ¥»!§]*& 5 2 3^»JR*Hfci»«l5lSS5 2 
4^ft6o **3. »— O*UJEIB5 0 1, ^-O^ 
tti®K5 02(1 &IMsIft9 1 0 £«*§-*Qs3IhI»9 2 0 



[0010] Lt, S E,^#r[e)Sg 9 0 1 RiBMlBlK 5 
2 4^»«$ttr^6 0 &fflffliE[Hie& 5 1 3 *J>y 
f9 0 2 t^9 0 3iS:^U*Z^«S2 1 Old 

[0 0 11] C(Oj;9MMf«lil^>rn9 0 
J2, Se»^rt^^#H ^j/^90 2^OFF 
t-$He o *:LT, ^lftlE]B&9 1 0*^<LI1S2 3 
0K, SlsSQ lSr^LT< US«S2 4 0IC® 

»t*&siWHi3*L % ^IB 1 1 0 oa*®K#fiitcjiW6$;h, 

5o rco^gb^-i o o <Dmmjjfa<om®\*. mma&c 
*fUTtt+B^9o° fntv^ 0 sab^i o o&mmz 

ti£t. |-©til 20t, ^HO®^2 1 0, I£ 

©ti 2 2 o £ <z>fifc v)&o mmt^mt u s-^ii 

1 2 0 tIIOlj|2 1 0 b<Dm<D®M, RXf, m—<D 

mmi 2 o t^£«2 2 ot^^t^M^it) 

[0 0 12] I^T, «B)^W a 9 0\zmW)^l 0 0 

[Rji-^i&i-So r^®^iooo=i!)t9^oa 

^tx, mm^i ooib y*y^»cs»-r-5t. fg 
— oWSi 2 o i|sr(Dii2 l o t<om* &t*, m— 
<Dmm 120 b m=<Dmm 220 b <om<om^t>mt 
u ^ro— *^si53i? *yjjfa<ommbmftx~mk 

So 

[0013] fg-<nmm\a\& 501, ^-<D^t±J[HlS§ 5 
0 2|j:SZOti2 1 0 it^l 2 0a b<Dffl<D<£M. 
SHOM2 2 0 tiil 2 0 b ttf^^fiSrmiElC 

u angiuM 511, hkiIhjb 521 icm^rr s c 

ADlflHlBS 1 1 »A**tt^«#SriPfltL"CAGClHlB 

5 1 2t-ttj^r-6o ros»T3yty*^(oji»©* 

5>l*^^^U6a AGC[HlgS5 1 2(iA^$tb^m^ 

5 i 3»iA^^^cm#^ta^^9o° t?>u 
mm* looo^yty jjfavmm b mtex\*j£n<om 

f ^fcSBHIf i Ut < UI«S2 3 0, 2 4 0tcm 
[0 0 14] H®Jlel^5 2 lteAjlZhtcH^Zm^ 

xmmm&s 2 2\cm^^ 0 ^<ow^xm&^<om 
B5 1 3frbmxzivit* v*v#fa<Dm&bmftx\* 

a»«o«»-e. M15IhIB5 2 l^&A*Sixfc«»S:ra 
»I*»U-C5F»IsII65 2 3(cai^i"5o ¥yfIelB5 2 3 
ttAA$ixfe«*S:a^U. 5p^ur*«085 2 4 lc 
W^+S. JfffilHlSgS 2 4tt. A^4tife«-i-Sr*« 

[0015] Eli o^tnb^ir>f n 9 oolit 

ott^iasr^'r. Si otc^o^T. S-ollil 20t 
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jgz:<£>m^2 i o kvmm, »-oitfi 2 0 1 

5 O^Mib^l O 0£{£*£LT^6fc#>. ^ib^ 1 1 0 0 

oa«^sj<Dfi»ic«ti), *-<o««ij@R5oixt;s 

cotfctblHlBS 0 1 ^6>W**tifc«*i:i»ta-C#««o 

n t mftvm # £ = y * y * fao^tt) t wm<om^ t * 
#8iUT^LTi^ 0 abuses 5 1 lfrbix. mm^i 

msht mm<om 9 o° Tttfc«*-e«>sa 
[0016] roi 5*«j£&#i- ^ 9 o 

[0 0 17] S£M^t5i:t^5/f902^O 
Nlc£*b, tk**jElHlft5 1 33&^W**iXfcny^-y 

-(ommz 1 oicA^^^So m—<nm,m2 1 oica^ 
521, mmm&s 22, ?M5 2 3^tt, it 

«0«f5 2 4d^SrS«>«dsm*$ti,5c CMMIIbIB 
5 2 4^bW^7$tvfe0f^<O»^ ta»»r«#-£ tt 

aa*»®»9 0 li^A^stt-s. ae»0risiB9oi 

[0 0 18] ~<D±o\cMWJ^'< 09 oft, rattlnlB 

9 1 o&i«ittea@8 9 2 o srttoxtei* nfci a 

M^f^MLTV^S^, ^TcoEBcoSSTSria 

^Bfr-cft5o 

[0 0 19] 

»8rIa]BttJ:<*ne>*vO>3 0 La>U r<o«fc5ft«j* 
ofil^^p-cfi, 0B<D&a»Wrr±-?#5a^ filb 
^1 0 0O&a»»f*5-C#3&^^:v^5raJH* s *>5• ^* 



l^WAim^ if co»»co g a»Wr**-eft ft* * 
[0 0 2 0] *P5tSirV^C05>i?tC*5^Ttt. 

fifb^SttS-fria^Wi-s-fe^f-^fe 

[0021] ua>u |g»^©a«©Jilj6»fc!Rl— 
a^wofcauisi »r tfcm^-i: 3 y * y ^^o^siic# 

[0022] ^r-e, *55wr±. ssfcffltt^oaaft 

[0 0 2 3] /J^{L> 

So 

[0 0 2 4] *^«#fc£<5<«* 
[0 0 2 5] 

tc, *?BW^S»^ir-<ooaa^Wf^fett, ^co^ 

^M^r^{r*f ttii^ts y * y ^r^^ibi-s^ib 
R*<o**fraa*mr«aatHBniB&fr4rr 

= y*y*rtik:«tt4*. iWBWK*©ay^-y*rto 

[0 0 2 6] **W©»i?t^ntt, 3F^<0* 

B»*i*te» uric^'r 5 = yty ^^jtc^ib-r 6^ib 
«nai6»^-Sra«$*sjK»©Bt, Mie^ib^ 

m^SIalB^, a a»»r*-5&a»»rlsl 

Bi:4r*-r5«tt^-r-f o"C«>or, WfagttT-W:, ^ 

ttu iftiaaaiMWaBHt, MlSMibT-co^y^-y ^ 

[0 0 2 7] *«W©liaBi^-Y»Ht, flWByW 

[0 0 2 8] *»M<z>fi»i^^ntt, M£A# 
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BteA;fr£ftS«««*^ eB»K*L*i^*fctt 
[0 0 2 9] 3=fc, **W©JR1i^-<pW:, AtrlBttft 

A*£*W £B»W*:Lfev*£:*tt\ tfrestt^oay 
[0030] £fc. 3«BoiHl^titt> itrtaSB 

^WflilKtt, Wla«#tea0B«r^UTA**tLfc«* 
[0 0 3 1] £fc, ^ftWvMmiS-rJ nfii, 0f5^cr)^ 

mmjjftiztt ltdks-t * = y * y ^mzmm-r z>mh 

^feAA*itfcft^Sr$tp«^e>ftaa**tttti^5 

mt. mmm— <z>WMt jrfa<D--j?w\z&^x 
ttfa-tz>m-<ommt. ay*y*ft©«*«tejsvv-c 

[00 3 2] **W<DSIb^*-f ntt. S$sA^ 

[0 0 3 3] 5«B0l0>fi»^W ntt, f^famjE 

IH«P#JRK:J: 5fflffiSte«!««©*S(EAA«g<o«tt«r 

[0 0 3 4] jfcfc, *»WOfii^WD(i, tfJiHB- 

[oo3 5] *fc, «§e(oi^gtn Mne«ti>* 



[0 0 3 6] r©J: 9 35clll**#-r5*38ifioJ8«i5?ir 

[0 0 3 7] ofi, ®?Sb(Bl 

B. «#*aaiaB**brBU*ftH*:(t»*iB*»fi- 

[0 0 3 8] #»H©S»S*ir-f 
B*rt«rJflv*TV*3fc«>, /hSMfc, Kflft, Mb 

[0 0 3 9] #*WO»S>*>f Ptt, SKl^Sr 

*»te«*tr«feS*5fcae)©4Mfft|g|B^»T*5 

[0 0 4 0] #»WoJB«^ir-f oft. §£ilr 
fri-Si:#lc<k«0BfcAASix-6**«*2:, SBi 
»f* L*v** * IcftMKIIIBlcA*) Sii6l(ttfe«»i:!6sra 
— ©B«»"CfoU, ffitt^9 0° -ftvC^5 0 Lfcj&So 

««iaBfc«v^T=»y*y*i5ij:««*o*»3ftS|ft 

[0 0 4 1] Sfc, »HftSB» 
[0 0 4 2] 

H*«oaBlH]B^ny^H^i- 0 HllCfcV^T, m 
7 75MB 9 ICtf Ufctt*Ofi»^ir >f n90i B— Xtt 

[0 0 4 31 *X9ioUb^-r>f nioil, 1 0 

0 fc, 11^2 0 0 fc, 8tt-?l 0 0Z!BhMtSl£Z>mW)l5} 

«#^6>ftjS««:*tai-S«-»*aaielB5 2 0t. SB 

[0 0 4 4] *^Oil^-Y>fD 1 0®mWBlB5 1 
0, «tftI0K5 2OH % feM5 2 2^5/f 
6 0 3£r^UT;&nMHlB5 1 l £fete*tElH]B5 1 3 t 
lcaBBanTV^-SA©**sWBHB5 1 0, A*««B 
BS5 2 0 irffijg-TSo ttt, S B»Rfrl§]B 6 0 1 «iS 

HSIB5 2 4ic^*nrv^^ 0 ^mamM6 o 4 

[0045] r.<© < t5 4«*«r*i-6*3BW^»^-r 
-fpiott. iB»W*U4v^SJcl±. MKI3B5 2 
2^5^^ 5,^6 0 3«r^UTtttB«ElHlB5 1 3 iC^jgg 

[0 04 6] — *, g E^^f^ri-^ #lCf± % y^- 
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6 0 3 LT^&iEjgg 5 2 2 ^P*I1IK 5 1 1 KfeWl 
*J y^6 0 2^ON^^tt^mj0EmM6 0 4fc 

(omm2 1 Q\cwmzh*o ^tt, ^mjBEHM6 

0 4^t,S-O«ffi2 1 OtC/WT^m^Bl*D^H 
£o ^Ib^ 1 0 0 IS. f-Oii 12 0 <E>®£ 12 0a 

irU-SKM-So -tix^^or, mmi 20a ^mziom 

S2 1 0t<om, St*, ftll 2 0b ^m^^mii 2 2 
[004 7] 5 2 2 IS, *DH[Hj&g 511 \Z&Wt 

HibiE]K5 2 l35*6A*S*tfc«*«rWIJBtlffleL. 
[0 0 4 8] rr-c\ 021:01 ic^ u^ib^-^-r n 

1 o (Dm^mm^'to m2\c^x. miotm 

[0 0 4 9] aSMm^ll ^mEEmM6 0 4 

d^^r^ft-^dsffinsnsfc*, Jgl&^i o 03^ 
9bm&5 2 l a^W^HSfi^tci^ » looo 

[0 0 5 0] tt&[ElB5 2 2 "CIS. Mfbl«IS§5 2 1 

[0 0 5 1] 3p»lslK5 2 3T?fl, ttftlBie5 2 2^fe 

o o oMraJSt5H^w^$n6o 

[0 0 5 2] ^LT, 3p»@«65 2 3 j&» HI* 

»«IUB5 2 4-e««SH. SE»i«*fcLt 
&B»WrlSI&6 0 ll£A**ft*. eB»«laIB6 0 1 
IS, A***Lfc«**SBf*©»Hlc*)ix«»*AS*v^e 

[0 0 5 3] H3«rfflv^ *^©Iii?t>f 

nioicovv-t, »c»b<»Wi-« 0 H3tt, Jg»S? 

[00 54] HI 3 |C*5V^ (D^tbilHlB 5 0 1 IS. 

S-^7y^5 out, :©i-o^7^5 

Ola <OS<EA**^t*S*5AAi»r?ratC»jttStLfc 
JB— ©atffcS 0 1 b t«:#-r5»-05S(Eit«B»5 0 1 



c-Cfl|^$^ BZl^^ffilalB 5 0 2 IS, Sno^T 
^5 0 2 a^ ^©S— ©*'<T^^5 0 2a^)E<E 

o 2 b £&wrss*r<DRtEif«»5 o 2c-e«s$n 
n^ e m-<oKfcmm$s5 o 1 c <0R«EA#ssmsjB 

-<OttS2 1 OIC&R&fe. *S6A*^li^^ 

6 0 2^Lt, ^«JE«K6 0 4^ ^lffll6 0 
4i:tt«IEO»)&53£«EE«R7 Ola *fcS«3*l/C 

#n<z>ste*B«5 0 2 c OS«sA*«ffttJS= 
om@2 2 Olca«S*v. #5CAA«^ltttEiR 

7 0 1 a fcl^— 0«JEE©fe®BEttW7 0 1 blC&j^&ft 

[0 0 5 5] jgi^WPlOfi, aa*Wr*rL*v^ 
^IS, 0 2a*56«EE««7 0 1 aK&tt£ 

fr> IK— x *I©SBIIS85 0 1 c, 502c(D^v 

v?ty^3-hicj:^ ^~^m^2 1 o, mE.(omm 

2 2 0 {CIS. ^mj^m^7 Ola, 7 0 1b ©WEj&SpP 

ino ^sr^ii2 i o b<omm. Axt. m~<om 

mi 2 0 tlHOll2 2 0 ^onORS*s*b<ftSJ:5 

[oo56]^u, aa^dfm^ttt, 

6 0 2 3&*£«E«R6 0 4 £|5Jf*I22tf>^ 
^fPVa-MlJ:^ B~^m^2 1 OtCfS. 

0 a £Jg^m*£2 1 0 fcOjBk 2fct* !ISl20bt 
IZ^)ii2 2 0 

msb+i o o«s=iy^y#AicXttu «si 20 

a tm~<Dmm2 1 0 ^O^RS. i|l20bt 

srzGom® 2 2 0 ^ <z>mHg*s« u < * < * 5 , 

ttllH3B5 0 l&t*»-<BfcttJlII»5 0 2*>€>A&$«tiB 

[0057] r o i 5 ^$:tt5*^oii^ 

ridS"C#5fc«>, W9h=Fl 0 0 S#<?>*#«r»K+5 
££as-C%3 0 ^tT, li^lOO^LfcD, ■ 
#2OO03rtS|S^*«»3ftSfiAUfc?». S-<Dlil2 0 

[0 0 5 8] 1 OIS, ^ib[»lB5 1 

0. 2 O^LTffi^^nfcft^aa 

[0 0 5 9] »i?Wn 1 OIS, it^miE^m 

0IS> ffiMf-l OOSrS6ttS*S^:«><©«EEIW»^S!55 
3t«JBEWR6 0 4 «»3te*«^IB^*1i'5fc 
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[O0 6O] It ll^nlOtt, &E»WfSr-T 
«i:#lc««lBlB5 2 2lcWA$na*J6«*t. SB 

LfcriSoT, tt8@»5 2 2SrfflV^T=yaM;*MJ:5 

[0 0 6 1] &tC. g) 4 lC#«93<Z>£»S? W n (Dgijtf) 

[0 0 6 2] B4K*5V*T\ $»»^t^n2 0 
M E] 1 tC^Lfc-X-f 7f 6 02 tfe^LfeMMG 0 4\Z 
ftx.X?<4*- F604 a £Wi-£^CD^MI&i^W 

[0 0 6 3] ^^i!)^-V^o2 0li x ?<<*—Y 
604 aC0^y- Kj&*B— GD^Isif 5 0 1c G>#E 

[0 0 6 4] :O<t5^M^)Il^^P20lt g 

B»W£L,fcv^£n iEia»f^f>/wr^if 

7;*«-*asR]Jni$*u B~ com^il 2 0 b%Z~(DmM2 

tot <Dm. m—<omm 120^ m^nnm 2 2 

[00 6 5] ^oJ:5*«*Sr*i-S**M<ofilb^ 

>r u 2 0 wt, mms?** x2iot m^k<o^m^^mr 

[0 0 6 6] Kic, H5lc*»W«>S»$*Woo»i: 

[0 0 6 7] ®5JC*5V^ *%>W<Dmh*J\<4 a 3 0 
H B 1 tew LfcfflBr^W nio ©WlciJUtt, * 

^yf605 t«EE*y»^a-efess«E«W6 o 6 & 

[0 0 6 8] *3BWOSft^-y>r P 3 0 1*. j/^6 
0 5^LTStEWR7 Olbi, Sffl£®^6 0 4 
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